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‘J’hc usc of cryogen dcwars limits mission lifctinm,  inmmcs
scn sor mass, and increases program cnginc~ri  ng and launch costs
on Spaccbasd  ]Ow-background,  prcxi sion-point  i np, i nst rumcnts,
tclcscopcs  and iflte.rfcrol]letc.rs. ‘J’hc recent dcvchpmcnt  of lonp,-
lifc mechanical and sorption compressor driven J-rJ’ coolers capable
of refrigeration to tcmpcrat  UICS 1JC1OW 2.5 Kc] vin, combined with
t h e  innovat  ivc use of c r y o g e n i c radiators and thermally
advantageous orbits, is enabling, long duration ( >5 years) missions
that can perform hif,h resolution infrared and sub-mm wave.
astronomical obscrvatims. III addition, it is clmr  that the low
mass and input  power rcquircmcnts associated with several of the
lonp,-life coding tcchniqum cou]d lead 10 lhc dcvclopmcnt  of a
ncw class of small, inexpensive. space obscrvatm-ics.

‘J’hc dcsig,n,  and component performance IN results, of a
brassboard 1() K coo]cr for such an aj)JJ]icalion  is discussed. ‘J’hc
dcvc~opnmnt  of this cxmlcr  will bc complctd  later this year. It is
intcmlc41  that this rcfri~,c.rater wil I bc intqratcd  with a 5 to 30
m i c r o n  camera bci np, dcvclopcd  at J P], f o r  a s t r o n o m i c a l
chscrvat  ions. ‘J’hc rm]lt inp, 1,onp,  1,ifc lnfrarcd Obscrvat  ional
Systcm consis!s  of a test bed cooler , mid-l}< camera within a
dcwar, and power control and readout electronics. l>cmonstratinp,
i ntcg,ratcd opcrat ion throup,h  :,mund-based ast ronmnic.al i map,in~,
will validate the compatibility of the involved tmhnologics  and
alleviate concerns such as tcmpcraturc stability, vibration and cmi
for fut urc spacchrnc.  app]icat  ions. A cooler, based m this design
can be c.ons(ructc.d  for flight missions which ]mvid es 1() nlW of
continuous refrigeration with an input powc.r  of less than 1() watts
and a mass of six kp,.
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